The anti-mitotic drug griseofulvin induces apoptosis of human germ cell tumor cells through a connexin 43-dependent molecular mechanism.
Griseofulvin, a widely used antifungal antimitotic drug has been proposed as an anti-tumoral treatment by way of in vitro experiments. Recently, in vivo demonstration of griseofulvin efficacy against multiple myeloma in mice argues for its potential as therapeutics for cancer. Nevertheless, the molecular mechanisms by which griseofulvin disrupts cancerous cell progression are far from being understood. In the present study, we found that griseofulvin inhibits human germ cell tumor cell growth through activation of mitochondrial caspase pathway (caspase 9 and 3) leading to the activation of apoptosis rather than an alteration of cell proliferation. Strikingly, we demonstrated that griseofulvin triggered the expression level of connexin 43 (mRNA and protein), a well described tumor-suppressor gene, known to participate in apoptosis regulation. Consistently, together with microtubule instability, a mechanism classically associated with cell death in response to griseofulvin, we observed a disruption of connexin 43/tubulin association concomitant of an enhanced translocation of connexin 43, or an immunoreactive fragment of the protein, from the cytoplasm to the nucleus. Finally, by using siRNA approaches we demonstrated the requirement of connexin 43 in the apoptotic induction of griseofulvin on our tumor cell model. Altogether, these results described a new molecular mechanism connexin 43-dependent targeted by griseofulvin leading to apoptosis of human germ cell tumor cells.